Abstract. The responses of ostariophysan fish to alarm substance (Schreckstoff) have been investigated extensively in the laboratory but there have been few tests of its role under natural conditions. Furthermore, existing studies of the efficacy of Schreckstoff as an alarm substance in the wild have typically employed indirect approaches and have failed to document specific behaviour in a quantitative manner. European minnows, Phoxinus phoxinus, were exposed to Schreckstoff in small aquaria. They responded with a suite of behavioural changes that are consistent with the explanation that they perceive danger. Fish from the same population were then exposed to Schreckstoff under conditions that more closely resembled their natural habitat. Under these near-natural conditions they showed a small decrease in feeding rate and a slight increase in group size, both effects being transitory and independent of stimulus concentration. These data reveal that the ostariophysan fright reaction is context-dependent and highlight the importance of quantifying the behaviour of fish exposed to Schreckstoff under fully natural conditions.
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The Association for the Study of Animal Behaviour
The advantages that individual fish derive from membership of a school are considerable and well documented (Pitcher & Parrish 1993) . For example, fish in large shoals locate food more quickly and feed at a greater rate than fish in small shoals (Pitcher et al. 1982) . Vigilance also increases with shoal size (Magurran et al. 1985) . In addition, the selfish herd (Hamilton 1971) and confusion (Ohguchi 1981) effects, combined with group anti-predator manoeuvres such as the flash expansion (Magurran & Pitcher 1987) , diminish the risk to individual school members once an attack is underway.
It is often argued that alarm signalling is a further benefit of schooling behaviour (Pitcher & Parrish 1993) and fish may convey alarm to conspecifics through visual and olfactory channels (Myrberg 1965; Smith 1992) . Schreckstoff, a chemical found in the skin of ostariophysan fish, is usually given as an example of a chemical signal. It relies upon mechanical damage rupturing club cells (alarm substance cells) in the epidermis to liberate the alarm substance (von Frisch 1938 (von Frisch , 1941 Pfeiffer 1960) . This damage is of the sort sustained during predator attack. Those fish nearest to the injured party detect the stimulus by olfaction and changes in their behaviour serve as visual cues to more distant fish (Verheijen 1956) . Mathis & Smith (1993a) demonstrated the benefits of the fright reaction by showing that fathead minnows, Pimephales promelas, exposed to Schreckstoff survive for longer in staged encounters with northern pike, Esox lucius. Although such fright reactions are species-specific (Reed 1969) and are strongest when the alarm substance emanates from a conspecific, cross-species reactions also occur (Schutz 1956) . Mathis & Smith (1993b) have recently revealed inter-order responses to Schreckstoff by showing that brook stickleback, Culaea inconstans, react to the alarm pheromone of the fathead minnow. This suggests that fish share information about predators with individuals from distantly related species.
